The capabilities of spatial vision of 31 species of fishes were estimated using a mathematical model that is based upon the allometry of the eye and the retinorecipient tectal layers, the Stratum opticum (SO) and the Stratum fibrosum et griseum superficiale (SFGS). The four parameters of the model are the focal length of the eye, the linear size of SO + SFGS, the thickness of SO + SFGS and the density of the optic projection within these layers. The visual index is defined as the product of these parameters, which show a high mutual positive correlation. The volume of SO + SFGS is, irrespective of fish size and species, linearly proportional to the retinal surface area. To establish intraspecific allometric relations, the allometric function y = kxd(1-alogx) was used, with d being a natural number dependent on the dimensions of x and y.
ABBREVIATIONS AND SYMBOLS
play an important role in how to survive. Such a system will comprise a well developed sensory organ (size, number of receptors etc.) and large recipient brain structures, and consequently the size of sensory organs and of related sensory brain structures will reflect the magnitude of the sensory capabilities (see KISHIDA, 1979; KOTRSCHAL & JUNGER, 1988; KOTRSCHAL & PALZENBERGER, 1992; SCHELLART, 1992) .
In the present comparative study, the size of the sense organs and related brain structures are used as a measure of the visual capabilities of various teleost fishes. A theoretical index of the visual system will be derived, based on the anatomical characteristics of the system. This index will be evaluated in relation to environmental factors and behavioural characteristics of each species. Although phylogenetic characteristics may also show relationships with this index, they are outside the scope of this paper.
Since psychophysical data (for a review see DOUGLAS & HAWRYSHYN, 1990 ) and ganglion cell receptive field data are only known for about 15 and 5 teleost species respectively and, moreover, have often been obtained under different conditions, we have applied an allometric approach to the eye as well as to the optic tectum, which is by far the most important central structure for vision in fishes (for reviews see GUTHRIE, 1990, and SCHELLART, 1990) . From neurophysiological data of retinal ganglion cell functioning it was concluded that for the analysis of spatial stimulus features the retina is a preprocessor of the tectum, since the receptive fields show little variation in shape and size
